We present BVRI CCD surface photometry for the central(6 ′ .35 × 6 ′ .35) regions of the dwarf elliptical galaxies NGC 185 and NGC 205 in the Local Group. Surface brightness profiles of NGC 185 (R < 225 ′′ ) and NGC 205 (R < 186 ′′ ) show excess components in the central regions. The colors of NGC 185 get bluer inward at R < 25 ′′ , while they remain constant at R ≥ 25 ′′ . The colors of NGC 205 get bluer inward at 1 ′′ < R < 50 ′′ , and remain flat outside. Our photometry, supplemented by the photometry based on the far-ultraviolet and visual images of the HST archive data, shows that there is an inversion of color at the very nucleus region (at about 1 ′′ ). The implications of the redder color of the core part of the nucleus compared with neighboring regions are discussed. The amount of the excess components in the central regions of these galaxies is estimated to be ≈ 10 5 L ⊙ . Distributions of dust clouds in the central regions of the two galaxies are also investigated.
• 41 ′ 11 ′′ ) are companion dwarf galaxies of M31. They are classified as peculiar dwarf elliptical galaxies(dE3pec for NGC 185 and S0/E5pec for NGC 205; Sandage & Tammann 1987) due to the presence of blue stars and dust clouds in their central regions (Lee et al. 1993 , Lee 1996 , and references therein).
NGC 185 and NGC 205 are easily resolved even from the ground observations so that it is possible to study individual stars in these galaxies (for example, see Baade 1944 Baade , 1951 Lee et al. 1993; . However, severe crowding prevents us from studying faint stars in these galaxies in detail. We have to rely on surface photometry to understand the populations of faint stars. There have been several surface photometry studies for these two galaxies (Hodge 1963 , Price 1985 , Kent 1987 , and Lee et al. 1993 and Hodge 1973 , Price & Grasdalen 1983 , Kent 1987 , Peletier 1993 , Jones et al. 1996 . Old studies among these are based on photographic and/or photoelectric photometry so that they suffer from large errors for the outer regions of these galaxies. Recent studies among these are based on CCD observations (Kent 1987 and Lee et al. 1993 for NGC 185, and Peletier 1993 , Lee 1996 and Jones et al. 1996 . Kent (1987) presented Gunn r band surface photometry of NGC 185 and NGC 205. Peletier (1993) presented, for the first time, multi-band (UBRI) CCD photometry of NGC 205, but V-band was not included in this study. Lee et al. (1993) and Lee (1996) presented BVRI photometry of NGC 185 and NGC 205, but these studies were limited to a small field. Jones et 2 KIM AND LEE al. (1996) presented V-band photometry of NGC 205 based on HST observations, but it is limited to the nucleus region at R ≤ 1 ′′ .15. Thus these recent studies are limited either to one-band photometry or to a small field.
Especially Lee et al. (1993) and Lee (1996) found that the colors get redder outward at R > 50 ′′ for both NGC 185 and NGC 205, while Peletier (1993) showd that the colors of NGC 205 get redder outward at R < 50
′′ , but remain almost constant at R > 50 ′′ . It remains to be investigated whether the colors of these galaxies will get continously redder outward or not.
In this paper, we present surface photometry based on BVRI CCD images for the central 6
′ .35 × 6 ′ .35 areas of NGC 185 and NGC 205. We have derived surface brightness distributions, color distributions, and structural parameters for R < 225 ′′ of NGC 185 and R < 186 ′′ of NGC 205. We also have investigated the color profiles of the nucleus of NGC 205 using the far-ultraviolet and visual images in the HST archive data. A brief progress report of this study was given in Kim & Lee (1996) . This paper is composed as follows: Section II describes observations and data reduction and Sec. III presents surface photometry results. Section IV discusses light excesses in the central regions of NGC 185 and NGC 205, color gradient in the nuclear region of NGC 205, and dust clouds in the two galaxies. Finally, the primary results are summarized in Sec. V.
II. OBSERVATIONS AND DATA REDUCTION

Observations
BVRI CCD images of NGC 185 were obtained at the Palomar 1.5m telescope using the Tektronics 1024 × 1024 pixels CCD camera on December 8, 1991(UT) and VRI CCD images of NGC 205 were obtained using the same equipment on August 8, 1992(UT). The pixel scale is 0 ′′ .376 per pixel and the size of the CCD field is 6 ′ .35 × 6 ′ .35. The observing log is given in Table 1 . We have also reanalyzed the CFHT BVRI CCD images of NGC 185 and NGC 205 used in Lee et al. (1993) and Lee (1996) , respectively, to supplement our data. We have created final data by combining the Palomar data for R > 20 ′′ and the CFHT data for R < 20 ′′ . Greyscale maps of V CCD images of NGC 185 and NGC 205 obtained at the Palomar 1.5m telescope are shown in Fig. 1 .
Data Reduction
We have derived surface photometry of the galaxies from the CCD images using an ellipse fitting task ELLIPSE in IRAF 1 /STSDAS. We have also used two other methods for surface photometry to check our results: SPIRAL (ellipse fitting package developed at Kiso Observatory (Ichikawa et al. 1987) ) installed in IRAF and elliptical annulus aperture photometry using POLYPHOT in IRAF. The results from the three methods agree very well. We have used the results based on ELLIPSE for final analysis.
(a) (b) The instrumental magnitudes were transformed onto the standard system using the photometry given by Lee et al. (1993) for NGC 185 and using the photometry of standard stars (Landolt 1983 ) observed on the same night for NGC 205. The errors for the standard transformation are ∼0.03 mag.
We have adopted as the distances to NGC 185 and NGC 205, 620 ± 60 kpc ((m − M ) 0 = 23.96 ± 0.21 mag, Lee et al. 1993 ) and 830 ± 115 kpc ((m − M ) 0 = 24.6 ± 0.3 mag, Lee 1996) , respectively, in this study. At these distances, 1 ′′ corresponds to 3.01 pc and 4.02 pc for NGC 185 and NGC 205, respectively.
III. RESULTS
Surface Brightness Profiles 1) NGC 185
Fig. 2(a) and 2(b) show surface brightness profiles for the region of R < 225 ′′ of NGC 185, which are also listed in Table 2 . The radius is given in terms of effective radius along the semi-major axis from the center of the galaxy, and the surface brightness is given in units of mag per square arcsecond. Fig. 2 shows that surface brightness profiles of NGC 185 are flat in the central region and decrease smoothly outward. We plotted the photometric errors only for B-band to show the size of typical errors.
We have also plotted the results from the previous studies for comparison in Fig. 2 (Hodge 1963 , Kent 1987 , and Lee et al. 1993 ). Hodge (1963)'s V surface photometry profile agrees well with that of this study for 10 ′′ < R < 50 ′′ but show significant difference for R < 10 ′′ and R > 50 ′′ . Gunn r photometry of Kent (1987) is converted to Cousins 4 KIM AND LEE R photometry using the approximate relation R = r − 0.31 (Barsony 1989 , Lee et al. 1993 . His photometry shows reasonably good agreement with ours for R < 135 ′′ . BVRI photometry of Lee et al. (1993) shows overall agreement with ours except for the brightening bump at R ∼ 12 ′′ in all bands. It appears that the bump in Lee et al. (1993) is due to a bright foreground star of V=16.03 mag and B − V =0.77 mag (star # 2441 of Lee et al. 1993) , which was not removed in the process of photometry in Lee et al. (1993) . Hodge (1963) are shown by a dotted line. Gunn r photometry of Kent(1987) is transformed to Cousins R magnitude and is represented by a dashed line. BVRI CCD data of Lee et al. (1993) are plotted by open squares. (b) Same as in (a) but the abscissa is in logarithm of the effective radius. The B surface brightness errors are plotted. (c) Surface brightness profiles of NGC 205 vs effective radius (in arcsec) obtained in this study (solid lines). Gunn r photometry of Kent (1987) is transformed to Cousins R magnitude and is represented by × symbol and a dotted line. BRI CCD photometry data of Peletier (1993) are shown by dashed lines. (d) Same as in (c) but the abscissa is given in terms of logarithm of the effective radius. V photometry of Jones et al. (1996) based on the HST data are shown by pentagons in the region of R ≤ 1 ′′ .15, and the arrow symbol indicates the central value.
2) NGC 205 Table 2 . Because the Palomar data lacks the B band data, we used the B band results of Peletier (1993) for R > 20 ′′ . Fig.  2 (c) and 2(d) show that the surface brightness profiles of NGC 205 have a rapidly brightening part in the nuclear region, a flat part in the central region and a smoothly decreasing part with radius in the outer region.
In Fig. 2(c) and (d), we have also showed for comparison the previous surface photometry results of Kent (1987) , Peletier (1993) , and Jones et al. (1996) . Gunn r photometry of Kent (1987) is converted to Cousins R photometry using R = r − 0.30 (Barsony 1989 , Lee 1996 . Even though his data show good agreement with ours for 4 ′′ < R < 60 ′′ , they get much brighter than ours at R > 60 ′′ and diverge significantly from ours at R < 4 ′′ . Peletier (1993)'s BRI data also show, in general, good agreement with ours for R > 3 ′′ except that his R and I mags are systematically ∼0.1 mag fainter than ours. The V surface brightness profiles of the nuclear region(R ≤ 1 ′′ .15) of NGC 205 obtained by Jones et al. (1996) using HST are also shown in Fig. 2(d) . Their V surface brightness profiles are less bright than ours for R ∼ 1 ′′ but get significantly brighter than ours at R < 0 ′′ .3, giving µ V (0) = 12.73 mag arcsec −2 . 
Color Profiles 1) NGC 185
The color profiles of NGC 185 are shown in Fig. 3 (a) and listed in Table 3 . Fig. 3(a) shows that all colors get bluer inward at R < 25 ′′ and remain nearly flat at R > 25 ′′ . In Fig. 3(a) , we have also plotted for comparison the results of the previous studies by Hodge (1963) and Lee et al. (1993) . The B − V data of Hodge (1963) are on average ∼0.2 mag redder than ours, while the data of Lee et al. (1993) show overall agreement with ours. All three colors containing I band in Lee et al. (1993) Peletier (1993) are shown by dotted lines and those of Lee (1996) by open squares.
2) NGC 205
Color profiles of NGC 205 are shown in Fig. 3(b) and listed in Table 3 . Fig. 3(b) shows: (a) that the colors of the nucleus (R < 1 ′′ .1) are bluer than those of the outside and that they get redder inward. This color inversion will be discussed in detail in Section IV; (b) that all the colors get bluer inward in the central region (1 ′′ .1 < R < 50 ′′ ); and (c) that they remain nearly flat in the outer region (R > 50 ′′ ). We have compared our results with those of Peletier (1993) and Lee (1996) in Fig. 3(b) . A comparison of the R − I color profiles of our study and Peletier (1993)'s shows excellent agreement except in the nuclear region. The B − I and B − R colors of Peletier's are systemically ≈0.2 mag bluer than ours. Ellipticity(ǫ = 1 − b/a) and position angle(PA; N through E) distributions of NGC 185 are similar in B, V, R, and I images. For simplicity we have plotted only the R band profiles of ǫ and PA in Fig. 4(a) and (b) , which are listed in Table 4 . Fig. 4(a) and 4(b) show that in the region of R > 25 ′′ , ǫ is ∼0.2 and PA is ∼ 50 • , while in R < 25 ′′ , ǫ and PA vary significantly (0.04 < ǫ < 0.42 and 8 • < P A < 100 • ). The inner region (R < 25 ′′ ) in which ǫ and PA vary much is where young stars and eminent dust clouds are concentrated. The ǫ distribution of Hodge (1963) in Fig. 4(a) shows an excellent agreement with that of ours, and the ǫ and PA distributions of Kent (1987) in Fig. 4(a) and (b) show reasonable agreements with those of ours.
The R band profiles of ǫ and PA of NGC 205 are shown in Fig. 5(a) and (b) and are listed in Table 4 . In the region of R > 25 ′′ , ǫ increases from 0.3 (at R ∼ 25 ′′ ) to 0.5 (at R ∼ 180 ′′ ) and PA remains at ∼ −15
• , while in R < 25 ′′ both ǫ and PA vary significantly (0.00 < ǫ < 0.52 and −41
• < P A < 110 • ). Fig. 5(a) and 5(b) show that there are good agreements among Kent (1987) 's, Peletier (1993) 's and our data.
It seems that the innermost stars in R < 25 ′′ among the young blue stars in R < 50 ′′ (Fig. 3(b) ) are the populations that make ǫ and PA vary significantly in the innermost region of R < 25 ′′ . The ellipticity increase from 0.3 to 0.5 at R > 25 ′′ might be due to the fact that the stars in the far outer area have been affected more by the tidal force of M31 than those in the inner region (Hodge 1973 , Bender et al. 1991 .
: This study : Kent (1987) : Hodge (1963) : This study : Peletier (1993) : Kent (1987) Fig. 4 . Ellipticity (a) and position angle (b) profiles of NGC 185 are shown over the effective radius. Ellipticity profiles of Hodge (1963) are shown by ⋆ symbol and ellipticity and position angle profiles of Kent (1987) by × symbols. Kent (1987) and Peletier (1993) are shown by × and ⋆ symbols, respectively.
IV. DISCUSSIONS
The primary results we obtained in previous section are summarized as follows: (a) the colors of NGC 185 and NGC 205 get bluer inward in the central regions, while they are almost constant in the outer regions; (b) the colors of NGC 205 show a reversal of the gradient at R ≈ 1 ′′ .1, inside which the colors get redder inward; and (c) the ellipticity and position angle of the two galaxies vary significantly in the central region. These results are believed to be due to the presence of blue stellar populations in the central regions of the two galaxies (Baade 1944 (Baade , 1951 Hodge 1963 Hodge , 1973 Price & Grasdalen 1983; Price 1985; Peletier 1993; Lee et al. 1993; . The lack of color gradients and red colors in the outer regions indicate that few stars were formed recently in the outer regions. We estimate approximately the total amount of the blue stellar population in the central regions of NGC 185 and NGC 205, and discuss the nuclear color gradient of NGC 205 and the distribution of dust clouds in NGC 185 and NGC 205 in the following. 1. Light Excess in the Central Regions
1) NGC 185
We have fitted the V-band surface brightness profiles of NGC 185 with King (1966) profiles in Fig. 6(a) . Fig.  6(a) shows that the surface brightness profiles of NGC 185 are well fitted with two components, rather than one component. The shaded area in the central region of Fig. 6(a) (labeled ′ C ′ , R < 38 ′′ ) might be due to the blue stars in the central area (see Sec. III.2. and Fig. 3(a); Hodge 1963) . We have estimated approximately the light excess of the central region to be ≃ 10 5 L⊙.
KIM AND LEE
2) NGC 205 Fig. 6(b) shows that the surface brightness profiles of NGC 205 are well fitted with three components: nuclear region, inner region, and outer region. We have calculated the light excesses in the nuclear region (R < 2 ′′ .7) to be 2 × 10 5 L⊙, and in the inner region (R < 46 ′′ ) to be ≈ 10 5 L⊙. Thus, the total light excess resulted from both N and C regions in NGC 205 is ≃ 3 × 10 5 L⊙. 
Color Gradient in the Nuclear Region of NGC 205
1
The color profiles of NGC 205 in Fig. 3(b) show that all the colors get redder in the nuclear region of this galaxy. To investigate this color inversion of the nucleus color in detail, we have analyzed the images of the central region in the HST archive data.
We have performed surface photometry on HST FOC f/48 + F150W + F130LP images used by Bertola et al. (1995) and HST WFPC2 F555W images used by Jones et al. (1996) . Jones et al. also obtained far-ultraviolet (F160BW) images of NGC 205, but the quality of the images is not good enough to derive surface photometry from them, so that we did not use them in this study.
The resulting surface brightness profiles (µ 1500 and µ 5550 ) and color profiles (µ 1500 − µ 5550 ) are shown in Fig.  7 (a) and (b), respectively. A comparison of the observed V-band surface brightness profiles in our study and Jones et al. (1996) shows that both agree very well.
We have tried to calibrate the far-ultraviolet photometry following the description given by Bertola et al. (1995) . However, we have obtained as the color of the central region within the circular aperture of the radius of 0 ′′ .273 , m(1500) − m(5550) = 0.67 mag, which is much bluer than the value given by Jones et al. (1996) , 1.20. The reason for this difference is not known at the moment. So we have used the far-ultraviolet photometry only in the relative sense in this study.
In Fig. 7(a) we also show the surface brightness profiles which are obtained from the deconvolved images created using Lucy-Richardson deconvloution in IRAF/STSDAS. The µ 5550 profile based on the deconvolved image in this study is slightly brighter in the central region than that of Jones et al. (1996) . This difference appears to be due to the fact that we used a bright star in the image for deriving a point spread function, while Jones et al. (1996) used a library point spread function given by Krist & Burrows (1995) .
In Fig. 7(b) we have plotted the color profiles based on the original images and deconvolved images. Fig. 7(b) shows that the color gets bluer inward until about 1 ′′ , inside which the color gets redder rapidly inward until about 0 ′′ .2. The color stays almost constant inside of R = 0 ′′ .2 at the value ∼ 1.6 mag redder than the color at R ≈ 1 ′′ on original images. This radius corresponds to the core radius of the nucleus estimated on the HST image (Jones et al. 1996) . These results are consistent with those based on ground-based data. Thus these results show clearly that the core region of the nucleus of NGC 205 is distinctively redder than the outer part of the nucleus. This result may be interpreted either that there is a significant reddening at the center or that there is a component at the center distinguishable from the neighbor region of the nucleus. The smooth surface brightness profiles in the central region rule out the first possibility. Then there remains the second interpretation as a good possibility. The trend of being bluer inward in the central region indicates that there have been star formations in the central region of NGC 205 until recently as discussed in Lee (1996) . However, the core part of the nucleus is probably not related with the recent star formations.
Previous spectroscopic observations of the nucleus of NGC 205 showed the presence of Balmer lines in the optical spectra and a rather flat continuum(or some untraviolet upturn) in the ultraviolet spectra obtained using IUE, which have been considered as indications of recent star formation (Da Costa & Mould 1988 , Burstein et al. 1988 , Wilcots et al. 1990 ). However, these spectra were obtained using large apertures of 5 ′′ to 25 ′′ and these phenomena are probably due to the central region except for the very central region of NGC 205. Spectroscopy of the central 0 ′′ .4 is needed to confirm our reasoning.
Distribution of Dust Clouds
We have investigated the distribution of dust clouds using the images which are created by subtracting a model galaxy based on the surface photometry from the original images. Fig. 8(a) shows the image which was made by subtracting a model galaxy from the original CFHT B image of NGC 185. The model galaxy was created using the ELLIPSE task in IRAF/STSDAS. Several prominent dust clouds are clearly seen in Fig. 8(a) , most of which are concentrated in the central region of the galaxy. Fig. 8(b) shows a schematic diagram of these dust clouds (DCs).
1) NGC 185
The most conspicuous cloud is the one at NW direction from the center (DC I of Hodge 1963 and Gallagher & Hunter 1981) . The second most conspicuous cloud, DC II, is at SE direction of the center, starting from the bottom of DC I. DC I and II were previously known by Hodge (1963) . There are seen four more dust clouds in the central region of NGC 185: DCs III, IV, V, and VI. Two small and dense clouds, which we named DC IV and DC V, are located at NE direction of the center of NGC 185. Two diffuse and large clouds, which we named DC III and DC VI, are located at SW direction of DC II and NE direction of DC IV, respectively. Interestingly the clouds DC I,II and VI are arranged in a bow-shape. The position of DC II coincides with the position of the peak HI column density, where CO molecular gas was also detected (Young & Lo 1997) .
2) NGC 205
In Fig. 9(a) , we have shown the image of NGC 205 made by subtracting the model image from the original B image. In Fig. 9(b) , we have shown a schematic diagram of dust clouds and bright stars which are in Fig. 9(a) . Besides the twelve dust clouds reported by Hodge (1973) , which are plotted as solid lines in Fig. 9(b) , three more diffuse absorption regions, 13, 1A, and 3A are seen in Fig. 9(a) and (b) . DC 13 appears to be denser than DC 2 and to be connected to the nucleus of NGC 205. Two diffuse dust clouds, DC 1A and DC 3A, are seen around DC 1 and DC 3, respectively. Hodge (1973) delineated only the most eminent parts of DC 1A and DC 3A as DC 1 and DC 3, respectively, in his Fig. 22 .
We have plotted HI column density map of Young & Lo (1997) by contours in Fig. 9(a) . Fig. 9(a) shows that the dust clouds and HI have almost the same distributions in shape and extent. The places where the prominent dust clouds (DCs 11, 1A, and 12) exist are where HI distribution shows local peaks and makes a ridge connecting the peaks.
(a) (b) Lee et al. (1993) . North is at the top and east is to the left. The size of the field is 2 ′ .2 ×3 ′ .5. The model image of NGC 185 was subtracted from the original image. Several prominent dust clouds are seen clearly. HI column density map of Young & Lo (1997) is plotted by the contours. (b) A schematic diagram showing noticeable dust clouds and bright stars in Fig. 8(a) for NGC 185. The center of NGC 185 is shown by a ⋆ symbol.
V. SUMMARY AND CONCLUSIONS
We have presented surface photometry of two peculiar dwarf elliptical galaxies NGC 185 and NGC 205. The primary results are summarized below. 1. The surface brightness profiles of NGC 185 are flat in the central region and decrease smoothly outward, while those of NGC 205 brighten rapidly in the nuclear region, become flat in the central region and decrease smoothly outward in the outer region.
2. The colors of NGC 185 get bluer inward in R < 25 ′′ and remain almost flat at R > 25 ′′ . The colors of NGC 205 also get bluer inward at 1 ′′ < R < 50 ′′ and remain nearly flat outside of R ∼ 50 ′′ , while the nuclear (R < 1 ′′ )
